This study explores the relationship between job satisfaction, employee loyalty and various types of flexible employment arrangements using the Workplace Employee Relations Survey (WERS) in 2004 and 2011. A propensity score matching and fixed effects regressions are applied. Finally, Bayesian Networks (BN) and Directed Acyclic Graphs (DAGs) are employed in order to confirm the causality between employment types explored and the outcomes of interest. Furthermore, an instrumental variables (IV) approach based on BN framework is proposed and applied in this study. The results support that there is a positive causal effect from these employment arrangements on job satisfaction and employee loyalty.
Introduction
Work especially the last years with the fast enhancement of technology and networks has been disconnected from a particular place and time and information technologies have made it possible for organizational workers to become untethered from their traditional office setting (Golden et al., 2006) . While the traditional place of work used to be the employer's premises, nowadays it is carried out in other locations, such as the employee's home or while traveling.
Advances in technology reshape the relationship between work and home, where in some cases the traditional flow of employees from home to office is reversed (Bailyn, 1988) . The virtualization and this shock of the contemporary organisation has evolved as a vital necessity for the firms to be able to compete for workers globally and advances in information technology provide the means (WorldatWork, 2011) . By 2016 it is estimated that around 90 million of selfemployed and employed U.S. workers will work from home or from a remote location at least 2 to 3 days a week (Lister and Harnish, 2011) . This study examines the relationship of teleworking or homebased working with job satisfaction and the employee loyalty in a sample of firms in Great Britain using the Workplace Employee Relations Survey (WERS) and two waves in 2004 and 2011. Then additional employment arrangements are explored, such as flexible time, implying that there is no fixed or set up time of starting and ending the job, the option of reducing or increasing the working hours and others and they will be compared with those of teleworking.
Teleworking is a term used to describe an alternative work arrangement that enables employees to work from anywhere other than the traditional work setting or employer's premises. Teleworking or telecommuting as it's sometimes called has gained increasing popularity and acceptance throughout the United States and the world (Gajendran and Harrison, 2007) . According to the research study by Crandell and Gao (2005) telework has become an international phenomenon. Thus, teleworkers spend some portion of their time away from the conventional workplace, working from home, and communicate by way of computer-based technology (Nilles, 1994) .
The concept of teleworking and flexible employment arrangements in general, are reflected in the principles of more and better jobs and better working conditions implemented by European Employment Strategy, Europe 2020 strategy and Guidelines for national employment policies. Employment Strategy was formally initiated at the Luxembourg European Council in 1997, reflected almost exclusive focus on job creation, with very little emphasis on job quality issues. But as job creation took off in the late 1990s, the European consensus shifted towards to a more balanced view of employment growth. After the Lisbon Council in 2000, the European Employment Strategy placed the same emphasis on the quantitative and qualitative elements of job creation. In 2002, the Barcelona Council adopted "more and better jobs" as the motto for the European Employment Strategy (Eurofond, 2008) . In European Union level there are no legislative acts issued on teleworking and other flexible working arrangements.
Implementation of teleworking is regulated by the European Framework Agreement on
Teleworking signed by European social partners on 16 July 2002 and although it is not incorporated into directive, it creates a contractual obligation for the affiliated organisations of the signatory parties. In the context of Article 139(2) of the EC Treaty, agreements between European Union level social partners are voluntary and autonomous and they are not foreseen to be implemented by Council decision.
Previous studies have outlined the reasons for the growth of teleworking or other kinds of flexible type of employment, which are owned mainly to its perceived benefits. In particular, these benefits refer on both telework and employer including job satisfaction, increasing productivity, organizational loyalty, improved employee morale and employer retention and saving in space office among others (Bélanger, 1999; Potter, 2003) . Secondly the relationship between teleworking and job satisfaction, as well as, the relationship between teleworking and employee loyalty is examined. Since well-being and better quality of jobs are implemented and considered as the main objectives of the European Employment Strategy, job satisfaction and turnover intention or employee loyalty can be two alternative measures of examining the quality of job by the perspective of employees. This study adds to the previous literature by examining the above-mentioned linkages using panel data regressions, while the majority of the previous studies examined only one of the two above-mentioned relationships using mainly crosssectional data. Moreover, various types of employment arrangements are explored. Fixed effects models base on propensity score matching, accounting for intercept heterogeneity and selection and heterogeneous bias are estimated. In addition, a Bayesian Network framework and Directed Acyclic Graphs (DAGs) representation are applied in order to examine and confirm the causal effect of flexible working employment arrangements on job satisfaction and employee's loyalty on organisation. Moreover, in order to limit the endogeneity issue which might be coming from firm or employees' relocation, only the firms who are located in the same area during the period examined are included into the sample as well as, the employees who have not changed travel to work area (TTWA). Regarding the job stayers, the panel structure of the data is such that only individuals who are employed in the same firm are followed. Nevertheless, the conclusions remain similar when the total sample is considered, since also the non-movers and job-stayers from the matched sample derived by the propensity score procedure constitute roughly the 85 per cent of the total sample, while the respective percentage for the unmatched sample is approximately 88 per cent. The findings support a positive effect from the employment arrangements examined on both job satisfaction and employee loyalty. This can have possible policy implications not only to employees and firms, but to society overall, which are discussed later.
The paper is organised as follows: Section 2 is devoted to the literature review on teleworking, job satisfaction and performance. Sections 3 presents the methodology, while in section 4 the datasets are discussed. Section 5 considers the results and section 6 presents the concluding remarks and areas for future research.
Literature Review
In this section previous research studies on the association between teleworking and job satisfaction are briefly discussed. Organisation theorists have long recognized that any kind of interaction on the working environment can be an important determinant of job satisfaction. Sims et al. (1976) suggest that jobs, offering opportunities feedback, friendship and interacting with other people can improve employee's job satisfaction. Previous studies note that face-toface interaction is associated with positive outcomes (Olson et al., 2002) . Social interaction at work can facilitate social presence, foster mutuality and common ground and improve communication quality (Short et al., 1976; Burgoon et al., 2002) . On the other hand, employees who face a small social presence at work and increased reliance on technology based job activities may experience lower levels of proper communication and less communication richness and quality (Lowry et al., 2006) . Therefore, based on the previous researches teleworkers may report lower levels of job satisfaction owned to reduced frequency and quality of interaction with other people. Since this relationship is still unknown on a large scale study, this paper aims to examine the relationship between teleworking, job satisfaction and turnover intentions or employee loyalty.
On the other hand, recent research studies confirm a positive relationship between teleworking and job satisfaction (Gajendran and Harrison, 2007) , while other studies have found a curvilinear association, where increases of the teleworking hours increase the employee's job satisfaction up to a point, after which the effects slightly fade out (Golden and Veiga, 2005) . Thus, the traditionally belief that the face-to-face interactions at work have positive effects on job satisfaction may be overestimated and overgeneralised. Fonner and Roloff (2015) using a sample of 89 teleworkers and 103 office-based employees applied a path analysis in order to test the adequacy of their mediation model and to examine the relationship between teleworking and job satisfaction. Additionally, they examined the indirect paths from telework to job satisfaction through work-life conflict, information stress exchange frequency and quality, stress from meetings and interruptions, general politics, and get ahead politics.
Their results support that teleworking directly affects job satisfaction positively.
This study adds to the previous research by examining the relationship between teleworking and job satisfaction and it is compared with other flexible working arrangements. In this study this relationship, incorporated into a BN framework and DAG representation and using panel datasets, is explored. Moreover, various econometric techniques for robustness checks are followed, including fixed effects, two stage and three stage least squares.
Methodology

Theoretical Framework
In this section a conceptual framework of the relationship between job satisfaction, employee loyalty and various types of working arrangements is presented. Initially, the theoretical framework is presented in figure 1.
In figure 1 it is assumed that telework affects the employee loyalty (EL) and job satisfaction (JS), while Z is a vector of individual, employee and firm and other job characteristics, which can affect, the employee loyalty and satisfaction, as well as, the decision and the propensity to choose this type of working arrangements, defined as the arrow headed from the characteristics Z to these arrangements. Finally, the arrows heading from job satisfaction to employee loyalty and vice versa indicate that a reverse causality might exist, as higher levels of job satisfaction can lead to higher levels of employee loyalty, while the vice versa can hold as well.
On the other hand, it may be possible to find an effect from job satisfaction to flexible working arrangements, as for instance those who are less satisfied, they may decide to choose these options in order to increase their job satisfaction. This effect may be much less plausible regarding the employee loyalty. In order to examine the causal effects of these flexible working arrangements on job satisfaction and employee loyalty a propensity score matching and a Bayesian Network framework is applied.
(Insert Figure 1) 
Panel Regressions and Three Stage Least Squares
The following job satisfaction function for individual i, in firm k, area-region j at time t.
JSi,j,k,t denotes the job satisfaction and the vector WAi,j,k,t is a dummy indicating whether or not the respondent is involved in the current type of working arrangement or not in firm k, in region j and in time t. and z is a vector of individual and firm characteristics, including age, education level, marital status, whether there are dependent children 0-2 years old in the household or no dependent children, ethnicity, skills matching the job, the quality of relations between the managers and employees, whether the employees receive profit-related payments, whether the employees' payment is linked to the outcome of the performance evaluation, whether there are formal job evaluation schemes in the workplace, whether there are more than one establishments of this workplace in the UK, trade union membership, total employment, the firm type, such as public, private, charity and local government among others, whether the workplace has a written policy on discrimination and equal opportunities, whether the respondent-employee supervise other employees, whether the place-location of the product or service of the workplace is local, regional, national or international, and whether this workplace faces competition from other over-seas companies. In addition, the market share could have been included, but it is highly correlated. Finally, the regression controls for standard travel tow work areas (TTWA). Set μi denotes the individual-fixed effects, δκ is the firm fixed effect, lj is the area fixed effects, which is expressed by the TTWA, θt is a time-specific vector, while ljT is a set of the area-specific linear time trends which controls for unobservable, time-varying characteristics in the TTWA. Finally, εi,j,k,,t, express the error terms which it is assumed to be iid. Standard errors are clustered at the wave specific TTWA level and job satisfaction function (1) is estimated using WERS and the panel survey which was conducted in 2004 and 2011 and has information about employee, employer and firm characteristics.
The working arrangements explored in this study are the following: flexi time which means that there is no fixed or specific start or end of the job, reducing working hours, implying that the employee has the option to transit from full-time to part-time, while increasing working hours imply the opposite, switching from part-time to full-time. The fourth employment type refers to employees who are home-based workers or teleworkers and work some days of the week at home. The next type is the option of changing shifts, while the last employment arrangements is compress hours, which is the option of working standard hours in less number of days, i.e. 35 hours in 4 days, instead of 5-6 days.
Then relation (1) is estimated by replacing the dependent variable with the ordered variable expressing the employee loyalty. In its current form, the model (1) cannot be estimated by ordered Probit or Logit using fixed effects. With cross-sectional data, it is very easy to use and to estimate by maximum likelihood these parametric models. However, in panel data no simple transformation -such as first-differencing or within-transformation-is available that would purge the ordered response models from the individual-specific fixed effects. Therefore there are two options, either estimating the model considering the dependent variable as continuous or converting the dependent ordinal variable in continuous variable assigning z-scores. This study follows the first approach, while the second method, proposed by van Praag and Ferreri-Carbonell (2004) and the "Blow-Up and Cluster" (BUC) estimator developed by Baetschmann et al. (2011) have been applied; however, the results are similar and are not presented here. In addition, the population of interest is limited to non-movers, which sample in this study is defined, as it has been mentioned, by the employees who have not relocated, based on TTWAs and the firms that have not moved to another location during the period examined. As it has been already mentioned, the WERS follows the same employees which are employed in the same firm-organisation. On the other hand, the movers sample assumes the opposite; employees and firms that have been relocated. Thus, the endogeneity issues refer to unobserved employee and firm characteristics. Similar to Manning (2003a Manning ( , 2003b ) the nonmovers, the job-stayers and the firms that do not relocate are considered in the sample. A similar approach has been followed by Mulalic et al. (2014) , however they examine the wage differentials for commuting for workers belonging on the same firm and not teleworking.
Concluding, the "sorting" issue can be associated to the choice of employees changing location which may affect their propensity to telework or to choose any other employment arrangement mode, as well as, to switch from one firm to another. In this case the fixed effects estimates will eliminate the firm-area (TTWA) fixed effects for non-movers and the job -stayers, while for movers the error term will contain the difference in the area and firm fixed effects of the two locations and two employers-firms, which may be correlated with the propensity to choose a specific employment arrangement affecting job satisfaction and vice versa. Next the following structural equation for job satisfaction and employee loyalty is estimated with 3SLS: Definition 1 (Bayesian network) (Pearl, 2000; Neapolitan, 2003) : A Bayesian network model M over a set of variables V ={X1, ... ,XN} is a pair (Γ,θ), where G(V) is a DAG over V and θ is a set of conditional probabilities: θ = {θijk:
A BN is a graphical structural model that encodes probabilistic relationships among the variables of interest (Heckerman, 1997) 1 . A graph G(V,E) can be referred to as a directed acyclic graph (DAG), when the edges E linking nodes-set of variables V are directed and acyclic.
Directed means that edges E represent direct causal effects, while acyclic means that the directed edges do not form circles. (Spirtes et al., 2000; Pearl, 2000; 2009) . Following Heckerman's (1997) notation, a generic graph is presented in Figure 2 . The arrow between T and F in figure 2 means that T may have a direct causal effect on F. Similarly, for the arrow between B and T or A and C or B and C. In the case where there are missing arrows, it is implied that the strong assumption of no direct causal effect between two variables is rejected, which is so-called "strong null" hypothesis of no effect. (Insert Figure 2) The DAG defines a factorization of the joint probability distribution of V = {X1, ... ,XN }, often called the global probability distribution, into a set of local probability distributions, one for each variable. The form of the factorization is given by the Markov property of Bayesian networks which states that every random variable Xi directly depends only on its parents:
Applying the chain rule of probability, we have:
The causal Markov assumption is that each node is independent of its non-descendants in the graph conditional on its parents in the graph.
Definition 2 (One-step ahead conditional independence non-causality). X does not strongly cause Y one-step ahead given a set of covariates Z and Y does not cause X given a set of covariates K if (6)-(7) hold.
Yi,t ⊆ Zi,t ⊆ Ωi,t and Xi,t ⊆ Ki,t ⊆ Ωi,t. and Ω is the set of all covariates included in sets K and Z, for individual i and time t. The symbol ⊥ is used to express independence.
Definition 3 (Conditional independence non-causality).
The conditional independence X is conditional independent from Y in the edge set E iff Yi,t ⊥ Xi,t | Ωi,t
The independence assumptions discussed above and are represented by the graph imply that parameters need to be estimated because the probability distribution for each variable depends only on the node's parents as it is shown in relations (4)-(5). Using the factorisation equation (5) it allows the network factorisation in such a way that it considers each node and its parents in isolation from the rest of the model variables. Otherwise, without employing this factorisation, far more parameters would be required to be estimated and therefore to specify the causal-effect relationships by a fully connected network and "unfactorable" model. Thus, employing factorisation model (5) the very complex models can be estimated avoiding the combinatorial explosion problem. In Figure 2 the Markov condition for F to B entails the following conditional independence relation:
More specifically, (8) implies that nodes F and B are independent as there is no direct edge connecting them and given T. A similar interpretation can be derived for the remained nodes.
Next one very important definition for the DAG and BN, which is the d-separation is discussed. (Pearl, 1988; Spirtes et al., 2000; Neapolitan, 2003) : Let G= (V,E) be a DAG, A ⊆ V, X and Y be distinct nodes in VA, and h be a chain between X and Y. Then h is blocked if one of the following cases holds: There is a node S∈A on the chain h and the edges incident to S on h meet head-to-tail at S. There is a node S∈A on the chain h and the edges incident to S on h meet tail-to-tail at S. There is a node S such that S and all of S's descendants are not in A on the chain h and the edges incident to A on h met head-to-head at S. Graphically, d-separation usually exhibits two main cases: firstly X→S→Y and secondly X←S→Y. The intuition behind this graphical representation is that X and Y are independent from each other conditioned on S. In the first case X causes Y through S, while in the second case X and Y have a common cause S. To ascertain whether a particular conditional independence statement X⊥Y|S is implied the possible paths from any node in X to any node in Y are considered. Any such path is blocked if it includes a node such that either the arrows on the path meet either head-to-tail or tail-to-tail at the node, and the node is in S, such as the relations X→S→Y and X←S→Y or the arrows meet head-to-head at the node, and neither the node, nor any of its descendants, is in S. If all paths are blocked, X is d-separated from Y given S, and the joint distribution over all of the variables in the graph will then satisfy X⊥Y |S.
Definition 4. (d-separation)
Lemma 1: Suppose Γ is a Bayesian network, and Y is a leaf node, where a leaf node is defined as the node that has no children. Let Γ΄ be the Bayesian network obtained from Γ by removing Y. Let Ω be the set of all nodes in Γ. Then it will be:
The third equality holds because is a leaf node; thus Y is not in X and cannot be in any par (W) for any W ∈Ω. Also the fourth equality holds because probability sums to one. Proposition 1. Let X be a set of nodes in a Bayesian network Γ and suppose X is ancestral. Let Γ΄ be the Bayesian network obtained from Γ΄ by removing all nodes outside X. Then
First step is to find a leaf node and then remove it. Next we get Γ΄. According to Lemma 1 the probability distribution of X remains unchanged throughout the procedure.
Proposition 2. Let X, Y, and S be three disjoint sets of nodes in a Bayesian network such that their union is the set of all nodes. If S d-separates X and Y as above then X⊥Y |S.
Proof:
Let S1 be the set of nodes in S that have parent in X and let assume that S2=S\S1. The latter shows that S2 is member of S, but not member of S1 defined by \. Because S d-separates X and
For any W∈X∪ S1, par(W)⊆X∪ S and For any W∈Y∪ S2, par(W)⊆Y∪ S Then let us consider:
is a function of Y and S. (Pearl, 2000; Neapolitan, 2003) : Given a Bayesian network, let X and Y be two variables and S be a set of variables that does not contain X or Y.
Theorem 1. (Global Markov property)
If S d-separates X and Y, then S | Y X ⊥ (11)
Proof:
Based on the proposition 1 it can be assumed that an({X,Y}∪S) equals the set of nodes. Thus, X⊥Y|S in original network iff it is true in the restriction onto the ancestral set and S d-separates X and Y in original network iff it is true in the restriction onto the ancestral set. Next let X be the set of all nodes that are NOT d-separated from X by S and let Y be the set of all nodes that are neither in X or Z. Because of proposition 2 it is X⊥Y |S There must exist functions f (X,S) and g(S,Y), such that P(X,S,Y)= f (X,S)g(S,Y). Also it should be noticed that X ∈ X and Y ∈ Y.
Then let be X΄= X \ {Χ} and be Y΄= Y \ {Y}. Then we have P(X, X΄, S, Y, Y) = f (X, X,S)g(S,
Y, Y).
Consequently it will be: Based on this definition we have that Xi ⊥⊥ Xj| Xr ⇔ ρi,j|k. Next the Fisher's Z test for the conditional independence is presented (Spirtes et al., 2000; Kalisch and Buhlmann, 2007) :
|C| is the number of variables in C and n is the length of the sample. If X,Y,C~N under the null hypothesis of zero partial correlation:
The test for independence is based on the PC algorithm (Spirtes et al., 2000) at significance level α. Kalisch and Buhlmann (2007) show that the choice of α is not too important. However, a significance level α=0.01 is used. The pseudo-code of the PC algorithm is presented in figure   3 . The PC algorithm takes as input raw data and the degree of a vertex is the number of vertices adjacent to it. In the large sample limit in the worst case the number of conditional independence tests required by the algorithm is bounded above by n k+2 where k is the maximum degree of any vertex in the true DAG. More specifically, the PC algorithm consists from four steps.
In the first step the PC algorithm estimates the skeleton of the DAG starting by a complete undirected graph, where every node is connected to each other. For instance the edge between two variables X and Y is tested whether there is a conditioning set S such that X and Y are independent given S, which is denoted as previously X ⊥ Y|S. In the case that such a set, called as separation set, is found then the edge between X and Y is deleted. This indicates that there is not any direct causal relationship between them and thus, there will be no edge between them in the true causal structure.
In the second step the information on separation sets is used to orient unshielded colliders.
As an example the following theoretical skeleton XZY is considered, where X and Y are not connected. In that case, the true causal structure might be one of the following: X→Z→Y,
X←Z←Y, X→Z←Y and X←Z→Y. By applying d-separation, it becomes X→Z→Y, X←Z←Y
and X←Z→Y implying that X is dependent on Y given Z and thus, if Z is not in the separation set of X and Y, the only causal structure is X→Z←Y, which is an unshielded collider. This example is generalised to the rule that in the case that Z is not in the separation set of X and Y in an unshielded triple XZY then the unshielded triple must be directed into an unshielded collider.
In the last step all the edges that are still undirected are checked such a way that two possible directions would lead to a new unshielded collider or a cycle. In the case that this will happen the undirected edge is directed into the other direction to rule out a new unshielded collider which were already found in step 2 or a cycle (for more details on PC algorithm see also Spirtes et al., 2000) .
Overall, various approaches deriving causality have been developed. The first approach is the propensity score method, originally proposed by Rosenbaum and Rubin (1983) , which has been developed in order to assess the causal effects of interventions. This approach however, allows only for one treatment and one effect. In the case examined here this is applicable to examine only one effect, while with BN the exploration of multiple treatment effects is possible, Thus, the main purpose is to examine the causal effects, not only of the various employment arrangements job satisfaction and employee loyalty, but also the causal effects between the last two main outcomes of interest.
To summarise and briefly explain in plain word the BN implemented by relation (5) and the back-door and front-door criteria accounting for over control bias, in addition to X and Y, there will generally be some covariates Z which we know, and it is assumed that the DAG is known.
The first condition is the back-door condition, where it is possible to condition on a chosen set of Z covariates which block all the indirect paths from X to Y, but leave the direct paths open and there should not be a variable or a set of variables blocking the path from X to Y. This can be done with regression analysis, but it should be done right and carefully. The second criterion is the front-door criterion, where a set of variables S which mediate the causal effect from X to Y and all the effects pass from X to Y through S. If the effect of M on Y can be identified, and of X on M then these effects can be combined to get the effect of X on Y. Finally, the last identification method, is the instrumental variables approach where a variable W which affect X and which only affects Y by influencing X.
Regarding the back-door criterion, when estimating the effect of X on Y a back-door path is an undirected path between X and Y with an arrow into X and these paths create confounding, by providing an indirect non causal channel along which information can flow. Thus, a set of conditioning variables or controls Z satisfies the backdoor-criterion when Z blocks every backdoor between X and Y and also no node in Z is a descendant of X or both descendent of X and ancestor of Y because it will block the causal path between X and Y. Thus, if set Z satisfies the back-door criterion then it will be:
All the items on the right hand of (15) are observational conditional probabilities and not counterfactuals. The condition that Z blocks every back-door between X and Y is met. However, regarding the second condition, it is not desirable to include descendants of X which are also ancestors of Y because this will block off some or all of the causal paths from X to Y. Thus, this
shows that Y⊥Pa(X)|X,Z, which in other words it tells us that Y is independent from the parents of X given X and Z. Nevertheless, in this study we explore whether the back-door criterion or an instrumental variable from BN is more appropriate based on the data and the causal relationships that will be derived by the BN and presented as DAG.
Next a DAG representation where an instrumental variable I can meet the conditions and be used into the analysis is presented in figure 4 , where the instrumental variable I is related to the cause of interest X and influences Y only through its impact on X and at least one control variable blocks the other path, such the variable-node S, which can be also a set of variables S.
In the case of figure 4 in order to use variable I as an instrument, we should condition on S but not on W because it is descendant of Y and the common cause of W coming from I and Y will lead to selection bias as it has been described in the methodology part and the d-separation can be solved by a system of k equations as:
For instance when X⊥Y then it is cov(X,Y)=0. In relation (13) Thus, this test can be applied in other studies using IV approach and to define whether the IV is proper or not, especially regarding the selection bias.
Data
The Workplace Employment Relations Study (WERS) series commenced in 1980 and took place six times until 2011. The 2004 and 2011 Panel Survey was conducted in a random subsample of workplaces and the surveys are conducted to managers and employees. This is useful for the analysis, since the regression control not only for employee characteristics, but also for firm characteristics, such as competition, market area, status of the institution.
The first outcome of interest is the job satisfaction, which is an ordered variable measured in a Likert scale from 1 (very dissatisfied) to 5 (very satisfied). Similarly, employee loyalty is an ordered variable answering to the question "To what extent do you agree or disagree with the statement that you are loyal to your firm-organisation" measured in a scale from 1 (strongly disagree) to 5 (strongly agree). In table 1 the summary statistics for the outcomes of interestjob satisfaction and employee retention-and the factors of interest which are the employment arrangements explored in this study are presented. The average job satisfaction and employee loyalty levels are relatively high to our sample with average very close to 4. Regarding the employment arrangements explored in this study, the lowest percentage of participation belongs to teleworking followed by compressing hours mode by 16 and 20.5 per cent respectively.
More specifically, teleworking in our sample refers to people who mainly work at home. Additional factors are not explored as they are used as controls in to the regressions; however, some correlation statistics show for instance that wage and higher education degree are positive associated with flexi time and teleworking and negatively related to changing shifts.
(Insert tables 1-2)
Empirical Results
In table 3 the fixed effects estimates for job satisfaction and the various working arrangements before the propensity score matching takes place, are reported. In this case only the coefficients of these arrangements are presented, while the full estimates for the control variables are presented later in this section after the matching is conducted. In all cases there is a positive relation between the implementation of these employment arrangements and the levels of job satisfaction. The higher association is presented in the mode of flexible time followed by change shifts and teleworking. In column (7) the results including all the employment modes are presented. However, as it can been seen the options of either reducing or increasing the working hours are insignificant, while also the magnitude of the remained coefficients is reduced. Since, these employment types may be highly correlated and it could be difficult to disentangle their effects, separate regressions for each type of working mode are taking place.
In table 4 the conditional. Logit estimates for the various employment arrangements are presented, where the dependent variable is a dummy taking value 1 whether there is the choice of the employment type examined and 0 if there is not. There is a monotonic decrease on age of the propensity to implementation of these employment types, where those aged older than 17 years old and up to 64 years old are less likely to choose one of these employment types.
Regarding teleworking there is no difference on age. Married or couples seems to not be a significant factor, while those who are divorced and widowed are less likely to choose the mode of "compress hours", while the last group is more likely to choose teleworking, as well as, the probability occurrence of switching from part-time to full-time is reduced. Education level has overall mixed results and in many cases the coefficients are insignificant. Nevertheless, the exception is teleworking, where the more educated people have more chance to choose this employment type. This may be related to the fact that higher educated people are more likely to be managers or supervisors and to assign workload to other people, while they can spend more time at home. Also, teleworking can be related with information technology usage, where more educated people usually have these skills. This is also confirmed by the coefficient of the variable on whether the respondent supervises or manages other people. In the case where they do not supervise are less likely to be employed at home or to telework, while are more likely to reduce the working hours. The results additionally show that there is heterogeneity regarding the ethnicity, such as other white, Indians, Pakistanis, other Asians, Africans and those from
Caribbean are more likely to choose the various types of employment examined.
Regarding the weekly hours worked per week a negative relationship between these and reducing hours, teleworking and changing shifts is observed, while a positive relationship between weekly hours and compress hours is observed. The remained coefficients are insignificant. However, this does not necessarily implies less hours of work per week, since for example those who switch from full-time to part-time it is obviously expected a reduction of weekly hours and thus leading to a negative relationship. The weekly wage presents also mixed results, while in lower wage levels it is more likely that the respondents will choose the Finally, regarding the product-service coverage area of the firm-organisation regional, national and international firms are less likely to implement those types of employment modes than the local ones are. On the other hand, teleworking is more plausible to be implemented in the regional and national firms, while there is no difference between local and international organizations.
(Insert tables 3-4)
The fixed effects estimates after the propensity score matching are presented in table 5.
The results show that the relationship between job satisfaction and the employment arrangements explored is positive and significant. The highest magnitudes are presented in the case of the teleworkers, followed by those who choose the option of changing shifts and those who implement flexi time. The remained coefficients show that elder workers are more satisfied with their job, while the married or couples and divorced are more likely to report higher levels of job satisfaction than the singles. Regarding education and the level of skills to job matching, those with first degree in some cases report lower levels of job satisfaction, which is consistent with other studies, arguing that more educated people have higher expectations about their pecuniary and non-pecuniary returns form their job and thus are more easily disappointed and dissatisfied (Clark and Oswald, 1996; Hamermesh, 2000) . The same applies with the matching skills to job. More precisely, those who stated that their skills match the job almost the same or bit lower report higher levels of job satisfaction than those who stated that are over-qualified.
The ethnicity group is significant and more specifically, those who belong to the other white, Caribbean and African groups are less likely to report higher job satisfaction levels than British. The competition, the profit-related payments, the status of company, whether public or private, the weekly number of working hours and the proportion of non-managerial undergone performance appraisal are insignificant factors. On the other hand, performance related payments schemes and supervising other employees increase the job satisfaction levels, as well as those who state that the quality of relations between employees and managers is either good or very good, relatively to those who reported low levels of manager-employee relations. Wage presents mixed results among the employment arrangements examined. More specifically, the wage is significant in all scales regarding flexi time and either increasing or decreasing working hours, while for the remained employment types, the wage is significant only in the lower and highest scales.
(Insert table 5)
In table 6 the propensity score matching test is presented. More specifically, the test examines the null hypothesis whether the matched samples-treated and untreated-share similar characteristics. In this case the propensity score matching passes the test for all the variables examined, with the exception of the formal written policies for equal opportunities, where the null hypothesis is rejected at 10 per cent significance level. The same conclusions are derived for the job satisfaction index and the employee loyalty; therefore are not presented.
Next a job satisfaction index based on six indices is constructed. It is argued that this index can be more complete and precise, as well as, it can be used as robustness checks to the main overall job satisfaction variable. Principal component analysis is applied, while a factor analysis can be applied as well. The six job satisfaction indices answer to the following question, and the scale is the same with the job satisfaction and it has been described in the data section, ranging between 1 and 5.
Satisfaction about using your own initiative, Satisfaction about the amount of influence, Satisfaction about the training you receive, Satisfaction about the payment amount, Satisfaction about the job security, Satisfaction about the development of job skill.
In table 7 and panel A the results when the dependent variable is the job satisfaction factor index, which has been derived with principal component analysis are presented. In this case again all the employment arrangements are significant, with higher magnitudes on teleworking followed by flexi time and changing shifts. In addition, a confirmatory factor analysis (CFA) took place in order to test the new job satisfaction index and the tests show a good fit. More specifically, aaccording to the comparative fit index (CFI) developed by Bentler (1990) showing again that teleworkers and home-based workers are more likely to be loyal to their firm-organization presenting the highest coefficient magnitude, followed by those who implement flexi time and changing shifts. However, the coefficient of reducing hours or switching from full-time to part-time is insignificant. The remained coefficients are not reported, as the concluding remarks derived are similar with those found in the job satisfaction regressions, as well as, these factors are not the main interest of this study.
In table 8 the job satisfaction estimates for the total and mover sample, after the propensity score matching are reported. To remind the reader, in this case the movers sample is defined as the firms that have relocated, as well as, the employees who have changed location. Since the panel is based on employee and firm, the data structure also follows the same employees in the same firms. In panel A the estimates for the total sample are very similar with those found in the table 5 considering the non-movers sample. It is observed that changing shifts presents the higher coefficient magnitude flowed by flexi time and teleworking. In panel B the estimates for the movers sample and job satisfaction are reported. All the coefficients are insignificant, with the exception of teleworking and changing shifts, where the effects of teleworking are very close with those found using the total and non-movers sample. On the other hand, the employment type of changing shifts presents lower effects on job satisfaction. Thus, this may indicate that limiting the sample to non-,movers may not lead to biased estimates regarding teleworking, since it may not be affected by the firm relocation or whether the employee moved to another location, expressed by the TTWA. Similar conclusions are derived for the employee loyalty; however are not presented.
(Insert tables 6-8)
The 3SLS for the system of equations (2) In figure 5 the estimated DAG for teleworking is presented while the BN estimates considering all the employment arrangements explored in the study, are reported in table 10. A similar representation is observed for the remained of the employment types, but their associated DAGs are not presented here. Also separate estimates for each employment arrangements is taking place since it is difficult to disentangle their effects, when they are included into the same regression. Including all the working types into the same DAG, the estimates confirm the results of table 3 and column (7), where some of these types become insignificant. The reason is that regression presents over-control bias where some variables block the causal effect from the variable of interest to the outcome. For instance coming back to figure 2, F blocks off the causal effect from T to Y since there is no direct effect (arrow) from the former to the latter. Similarly, in this case teleworking may block -off the causal effect from increasing hours or changing shifts to job satisfaction. Thus, one solution is to not include them in to the same DAG, while the second solution is to incorporate them into the same DAG and BN and applying the back-door and front-door criteria wherever necessarily.
Before we proceed to the findings conclusion, the abbreviations of the variables in the DAG Various other conclusions can be derived from DAG in figure 5 . For instance the regression should not condition on employee loyalty since it is caused by both job satisfaction and teleworking, leading to selection bias. Similarly, if we would like to derive the causal effect of wage on job satisfaction, a regression including the wage and its parents will take place.
Another example is computer use, where its causal effect is blocked-off by teleworking. In this case also the regression should include the computer use and its parents, in order to estimate the causal effect of computer percentage use on job satisfaction. However, two things are concluded. Firstly, conditioning on teleworking, the causal effect of computer use is blockedoff from teleworking leading to over-control bias, as it has been discussed in the methodology section and since there is no direct effect-arrow to job satisfaction. Thus, in this case the frontdoor and back-door criteria are applied. Secondly, coming back to the figure 4 computer use can be used as an instrumental variable because is directly related to teleworking, and is conditioned on related_prof which the latter affects the job satisfaction. Thus, the IV should be conditioned on at least one other variable which causes job satisfaction. In this case the causal effect of teleworking on job satisfaction using the percentage of employees using computer in the institution-firm is 0.1251 (sd. error 0.0329), the weak instrument test is 84.868 rejecting the hypothesis that the instrument is weak, while the endogeneity Sargan statistic is 8.958 (p-value 0.2315). Thus, BN can be a very useful tool or empirical research allowing us to find proper instrumental variable wherever possible. However, the results confirm that IVs are not always necessarily into BN framework for causality. A similar application for the remained employment types can be considered.
Overall, the study shows that employees are likely to assess elements of job satisfaction related with their personal characteristics and beliefs, such as their skill matching, wages and age and with firm characteristics. More specifically, one type of firm characteristics is the rewarding system, such as whether there are performance to pay or profit related payments. The second type refers to traditional economic characteristics, like area market, competition, company status and others. The last type which is of main importance to the job satisfaction and employee loyalty, is the culture of the company, represented by the quality of relations between managers and employees.
(Insert table 10)
Since the job satisfaction and employee retention have a central role to firm's organization and policy, but also are topics of the policy makers' agenda for the improvement of the society's well-being, Bayesian networks can have important policy implications, as causal inference has a central role in well-being and policy making. These implications can be extended and applied in many other domains of well-being and public policy, including life satisfaction, leisure and public health and policy generally, such as public goods and "bads" including air, noise and water pollution among others. Since the natural experiments are very difficult to be found and many times may not be under the researcher's control and instrumental variables are very difficult to be found and be convincible, Bayesian Networks is an alternative tool which can be useful, when the former cases are absent. BN can be applied not only to observation data, which data are very useful for controlling for various characteristics, which in the majority of the natural experiments are missed. Moreover, BN can be applied to randomized experiments as well (Pearl, 2000 (Pearl, , 2009 Spirtes eat al., 2000) .
Therefore, the determination that an association is causal indicates the possibility for intervention and thus for policy making and it can have profound consequences on labour productivity and firm performance through job satisfaction and employment arrangements.
However, BN as any other statistical and econometric model, including natural and randomized field experiments and instrumental variables approach is the unobserved confounders which may not be under the control of the researcher and are not fixed. In addition, in the randomised experiments are fixed by the study design and thus it is usually known, while in the observational data, as is the WERS used in this study, the true propensity score is not known and it has to be estimated from the data. Overall, the propensity score tests and results show that the treated and control groups share similar characteristics in this study.
Conclusions
The findings of this study suggest that there is a positive effect for a range of employment arrangements on job satisfaction and employee loyalty. The strongest effects have been found to be for teleworkers and those who have flexible working schedule. This may indicate further that these types of employment can allow the employees to use them as means of relief from stressful condition, coming mainly from commuting at work and the traffic congestion.
Moreover, these types of working arrangements, may give to employees more autonomy and control of the working schedule and to allow them to adjust it on their needs, including family demands and obligations and leisure activities. Furthermore, future research might take place on how these employment arrangements improve the labour productivity and the firm performance, through job satisfaction, as well as, how much costs are saved in terms of office, equipment and other labour related costs. For example, employees spending more time at home, employers can afford to lease or purchase smaller, less expensive facilities, pay less for energy and electricity and purchase fewer supplies. In addition, this study showed that in the case of the implementation of this type of employment arrangements and especially the employees who are involved in teleworking, are more likely to report higher levels of loyalty than those who do not implement them. Overall, managing turnover intention is a challenge for many organizations that incur very high costs as a result of voluntary turnover and retaining good workers is critical to any organization, public or private and especially for valuable and high skilled employees, while the costs associated with the new employees recruitment is also high and this usually takes time. Thus, flexible employment arrangements, including teleworking can be a solution to turnover intention reduction, increasing the job satisfaction and improving the well-being of employees and saving costs for organizations. However, most of these issues have not been examined here but are proposed for future research and application.
Moreover, the type of work, such as creative or dull duties have not been explored in this study, but it is suggested for future application. For instance, those who are teleworkers may be more satisfied with their jobs if they are involved in creative duties than dull ones, while also creative jobs may increase the propensity to telework. Finally, BN and DAG, as it has been discussed, offer an alternative way of deriving causality using observational data and surveys, with various policy implications and implementations to workplaces, employees, employers and to the society overall. Wave-area specific clustered standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.01
